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What is claimed is: 

1. An optical reader comprising: 

a printed circuit board; 

a image sensor mounted on said printed circuit board, said image sensor having a 
field of view, said image sensor adapted to generate an electrical signal 
representative of the field of view of said image sensor; 

a signal processing circuit disposed to receive said electrical signal from said 
image sensor, said signal processing circuit mounted on said printed 
circuit board; 

an image capture circuit adapted to receive electrical signal from said signal 

processing circuit and store said electrical signal, said image capture 

circuit mounted on said printed circuit board; 
an image recognition circuit coupled to said image capture circuit, said image 

recognition circuit mounted on said printed circuit board; 
a light source mounted on said printed circuit board, said light source disposed to 

illuminate at least a portion of the field of view of said image sensor; and 
a control circuit coupled to both said image sensor and said light source; 
wherein said control circuit is adapted to control the operation of said image 

sensor; and 

wherein said control circuit is adapted to control the operation of said light source. 

2. The optical reader of claim 1, wherein said light source is configured to project a single 
aiming line. 

3. An optical reader comprising: 

a mounting frame, said mounting frame including: * 
a back plate; and 

four sidewalls extending outwards from said back plate; 
wherein said back plate and said four side walls define an interior volume; 
and 
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wherein said back plate defines a plurality of openings; 
a printed circuit board coupled to said back plate, wherein said printed circuit 

board is external to said interior volume; 
an image sensor mounted on said printed circuit board, said image sensor 

disposed such that the field of view of said image sensor faces said interior 

volume; 

a light source disposed within said interior volume, said light source mounted on 

said printed circuit board; 
a control circuit for controlling the operation of said image sensor and said light 

source, said control circuit disposed on said printed circuit board, said 

control circuit coupled to said light source and said image sensor; 
a signal processing circuit disposed to receive an electrical signal from said image 

sensor, said signal processing circuit mounted on said printed circuit 

board; 

an image capture circuit adapted to receive the electrical signal from said signal 
processing circuit and store said electrical signal, said image capture 
circuit mounted on said printed circuit board; and 

an image recognition circuit coupled to said image capture circuit, said image 
recognition circuit mounted on said printed circuit board. 

4. The optical reader of claim 3 further including a receive optics lens assembly coupled 
to said back plate. 

5. The optical reader of claim 4 further including: 

a diffuser plate engageable with at least two of said four side walls; and 
a aiming lens aperture plate disposed between said diffuser plate and said back 
plate. 

6. The optical reader of claim 5 wherein said light source includes a plurality of light 
sources. 
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7. The optical reader of claim 6 wherein said plurality of light sources includes a plurality 
of light emitting diodes. 

8. The optical reader of claim 6 wherein said image sensor is a solid state image sensor 
and said back plate defines a recess for receiving said solid state image sensor. 

9. The optical reader of claim 6 wherein at least one of said at least two of said at least 
four sidewalls includes a resilient finger engageable with said diffuser plate. 

10. An optical reader comprising: 

a mounting frame, said mounting frame including: 
a back plate; and 

four sidewalls extending outwards from said back plate; 
wherein said back plate and said four side walls define an interior volume; 
and 

wherein said back plate defines a plurality of openings; 
a printed circuit board coupled to said back plate, wherein said printed circuit 

board is external to said interior volume; 
an image sensor mounted on said printed circuit board, said image sensor 

disposed such that the field of view of said image sensor faces said interior 

volume; 

a plurality of light emitting diodes disposed within said interior volume, said 

plurality of light emitting diodes mounted on said printed circuit board; 

a control circuit for controlling the operation of said image sensor and said light 
source, said control circuit disposed on said printed circuit board, said 
control circuit coupled to said light source and said image sensor; 

a signal processing circuit disposed to receive an electrical signal from said image 
sensor, said signal processing circuit mounted on said printed circuit 
board; 
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an image capture circuit adapted to receive the electrical signal from said signal 
processing circuit and store said electrical signal, said image capture 
circuit mounted on said printed circuit board; and 

an image recognition circuit coupled to said image capture circuit, said image 
recognition circuit mounted on said printed circuit board. 

11. The optical reader of claim 10 further including a receive optics lens assembly 
coupled to said back plate. 

12. The optical reader of claim 1 1 further including: 

a diffuser plate engageable with at least two of said four side walls; and 
a aiming lens aperture plate disposed between said diffuser plate and said back 
plate. 

13. The optical reader of claim 12 wherein said image sensor is a solid state image sensor 
and said back plate defines a recess for receiving said solid state image sensor. 

14. The optical reader of claim 12 wherein at least one of said at least two of said at least 
four sidewalls includes a resilient finger engageable with said diffuser plate. 

15. An optical reader comprising: 

a mounting frame, said mounting frame including: 
a back plate; and 

four sidewalls extending outwards from said back plate; 
wherein said back plate and said four side walls define an interior volume; 
and 

wherein said back plate defines a plurality of openings; 
a printed circuit board coupled to said back plate, wherein said printed circuit 

board is external to said interior volume; 
an image sensor mounted on said printed circuit board, said image sensor 

disposed such that the field of view of said image sensor faces said interior 

volume; 
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a plurality of light emitting diodes disposed within said interior volume, said 

plurality of light emitting diodes mounted on said printed circuit board; 

a control circuit for controlling the operation of said image sensor and said light 
source, said control circuit disposed on said printed circuit board, said 
control circuit coupled to said light source and said image sensor; 

a signal processing circuit disposed to receive an electrical signal from said image 
sensor, said signal processing circuit mounted on said printed circuit 
board; 

an image capture circuit adapted to receive the electrical signal from said signal 

processing circuit and store said electrical signal, said image capture 

circuit mounted on said printed circuit board; and 
an image recognition circuit coupled to said image capture circuit, said image 

recognition circuit mounted on said printed circuit board; 
wherein the receive axis of said image sensor is substantially perpendicular to said 

printed circuit board. 

16. The optical reader of claim 15 further including an aperture plate disposed proximate 
to said plurality of light emitting diodes, wherein said aperture plate defines a plurality of 
openings, wherein said plurality of openings are disposed such that at least a portion of 
the light emitted by said plurality of light emitting diodes is directed through said 
plurality of apertures. 

17. The optical reader of claim 16 further comprising a diffuser plate disposed to receive 
at least a portion of the light emitted from said plurality of light emitting diodes. 

18. The optical reader of claim 15 further including a diffuser plate coupled to said 
mounting frame, wherein said diffuser plate is disposed to receive at least a portion of the 
light emitted by said plurality of light emitting diodes. 

19. The optical reader of claim 18 further including an aperture plate disposed between 
said diffuser plate and said plurality of light emitting diodes, wherein said aperture plate 



de- 
restricts the amount of light reaching said diffuser plate from said plurality of light 
emitting diodes. 

20. The optical reader of claim 19 wherein said aperture plate defines a plurality of 
openings and at least a portion of said plurality of openings are aligned with at least a 
portion of said plurality of light emitting diodes. 

21. The optical reader of claim 20 wherein said plurality of light emitting diodes 
includes: 

at least one illumination light emitting diode; and 
at least one aiming light emitting diode. 

22. The optical reader of claim 21 wherein said at least one aiming light emitting diode 
and said aperture plate are adapted to generate a horizontal aiming pattern. 

23. The optical reader of claim 22 wherein said horizontal aiming pattern includes a 
horizontal line of light. 

24. The optical reader of claim 22 wherein said horizontal aiming pattern consists of a 
horizontal line of light. 

25. The optical reader of claim 20 wherein said plurality of light emitting diodes 
includes: 

a plurality of illumination light emitting diode; and 
a plurality of aiming light emitting diode. 

26. An optical reader comprising: 

a mounting frame, said mounting frame including: 
a back plate; and 

four sidewalls extending outwards from said back plate; 

wherein said back plate and said four side walls define an interior volume; 

wherein said back plate includes an exterior surface and 

wherein said back plate defines a plurality of openings; 
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a printed circuit board coupled to said external surface; 

an image sensor mounted on said printed circuit board, said image sensor 

disposed such that the field of view of said image sensor faces said interior 

volume; 

a plurality of light emitting diodes disposed within said interior volume, said 
plurality of light emitting diodes mounted on said printed circuit board; 

illumination optics disposed proximate to said plurality of light emitting diodes; 

a control circuit for controlling the operation of said image sensor and said light 
source, said control circuit disposed on said printed circuit board, said 
control circuit coupled to said light source and said image sensor; 

a signal processing circuit disposed to receive an electrical signal from said image 
sensor, said signal processing circuit mounted on said printed circuit 
board; 

an image capture circuit adapted to receive the electrical signal from said signal 

processing circuit and store said electrical signal, said image capture 

circuit mounted on said printed circuit board; and 
an image recognition circuit coupled to said image capture circuit, said image 

recognition circuit mounted on said printed circuit board; 
wherein the receive axis of said image sensor is substantially perpendicular to said 

printed circuit board. 

27. The optical reader of claim 26, wherein said exterior surface defines a receptacle for 
receiving said image sensor. 

28. The optical reader of claim 27, wherein said image sensor includes a lens assembly. 

29. The optical reader of claim 28 wherein at least on of said plurality of openings 
defined by said back plate is disposed to receive said lens assembly. 

30. The optical reader of claim 29 wherein at least a portion of said lens assembly is 
disposed within said interior volume. 
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31. The optical reader of claim 30 wherein each of said plurality of light emitting diodes 
includes a plurality of electrical leads. 

32. The optical reader of claim 31 wherein the light emitting portion of each of said 
plurality of light emitting diodes is disposed within said interior volume; and wherein 
said plurality of electrical leads for each of said plurality of light emitting diodes extend 
from said interior volume through at least a portion of said plurality of openings defined 
by said back plate thereby allowing each of said plurality of electrical leads to be coupled 
to a respective electrical contact disposed on said printed circuit board. 

33. The optical reader of claim 26 wherein said illumination optics include: 

an aperture plate; and 
a diffuser plate; 

wherein said aperture plate includes a plurality of arcuate surfaces; 
wherein each of said arcuate surfaces includes a surface having compound 
curvature; and 

wherein each of said arcuate surfaces defines a substantially rectangular aperture. 

34. The optical reader of claim 33 wherein at least two of said four side walls include 
resilient members adapted for coupling said diffuser plate to said mounting frame. 

35. An optical reader comprising: 

a mounting frame, said mounting frame including: 
a back plate; and 

four sidewalls extending outwards from said back plate; 
wherein said back plate and said four side walls define an interior volume; 
and 

wherein said back plate defines a plurality of openings; 
a printed circuit board coupled to said external surface; 
an image sensor mounted on said printed circuit board, said image sensor 

disposed such that the field of view of said image sensor faces said interior 

volume; 
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imaging optics coupled to said image sensor, said imaging optics at least partially 

disposed within said interior volume; 
at least one illumination light emitting diode coupled to said printed circuit board 

wherein said at least one illumination light emitting diode is disposed 

within said interior volume; 
at least one aiming light emitting diode coupled to said printed circuit board 

wherein said at least one aiming light emitting diode is disposed within 

said interior volume; 
an aperture plate disposed proximate to said at least one illumination light 

emitting diode and said at least one aiming light emitting diode; 
a diffuser plate coupled to said mounting frame, wherein said aperture plate is 

disposed between said aperture plate and said mounting frame, wherein 

said diffuser plate applies a clamping force to said aperture plate thereby 

holding said aperture plate in a predetermined position; 
a control circuit for controlling the operation of said image sensor and said light 

source, said control circuit disposed on said printed circuit board, said 

control circuit coupled to said light source and said image sensor; 
a signal processing circuit disposed to receive an electrical signal from said image 

sensor, said signal processing circuit mounted on said printed circuit 

board; 

an image capture circuit adapted to receive the electrical signal from said signal 

processing circuit and store said electrical signal, said image capture 

circuit mounted on said printed circuit board; and 
an image recognition circuit coupled to said image capture circuit, said image 

recognition circuit mounted on said printed circuit board; 
wherein the receive axis of said image sensor is substantially perpendicular to said 

printed circuit board; 
wherein said aperture plate defines at least one opening for allowing light 

generated by said at least one illumination light emitting diode to pass 

through; and 
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wherein said aperture plate defines at least one opening for allowing light 

generated by said at least one aiming light emitting diode to pass through. 



